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A B S T R A C T 
This paper is a case study in project m a n a g e m e n t in the i m p l e m e n t a t i o n 
of a large computer software p a c k a g e . The p r o j e c t was o r i g i n a l l y p l a n n e d 
to complete in 16 months. H o w e v e r , it turned out that the time r e q u i r e d 
was more than d o u b l e d , with less functions i m p l e m e n t e d , and s i g n i f i c a n t l y 
higher cost than o r i g i n a l l y expected. 
The objectives of this p a p e r are: to identify the p r o b l e m s of d e l a y and 
make recommendation for the p r o j e c t , and to identify a g e n e r a l f r a m e w o r k 
of project management for implementation of large computer s o f t w a r e 
packages. A problem solving approach was taken to a n a l y z e the p r o b l e m s , 
together with interviews of experts in this area to f o r m u l a t e 
recommendations. E x t e n s i v e literature research was d o n e to c o n s o l i d a t e 
a framework for future software p a c k a g e p r o j e c t s . 
It is not the purpose of this paper to put the b l a m e on any p a r t y for the 
subject project delay. Instead, we take this as a learning e x e r c i s e to 
share the project experience, and to learn from it. As we are c o m p l e t i n g 
the paper, there are good signs that the project is moving back on track 
by applying some of recommendations identified in this paper. 
• • 11 
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C H A P T E R I 
I N T R O D U C T I O N 
Telecommunication has a v e r y long h i s t o r y in Hong K o n g . In 1871 C a b l e & 
W i r e l e s s PLC (CWPLC) laid t h e first s u b m a r i n e t e l e g r a p h c a b l e in H o n g 
K o n g . Its position w a s later a s s u m e d b y the e s t a b l i s h m e n t o f C a b l e and 
Wireless Hong Kong ( C W H K ) w h i c h is now k n o w n as H o n g k o n g T e l e c o m 
International (HKTI). T h e d e v e l o p m e n t o f local t e l e p h o n e s e r v i c e was a 
b i t later but it a l r e a d y h a s a h i s t o r y o f n e a r l y 70 y e a r s . H o n g K o n g 
Telephone (HKTEL) was f o r m e d in 1925. 
In Hong Kong, both the i n t e r n a t i o n a l and local c o m m u n i c a t i o n s a r e u n d e r 
franchises. Hongkong T e l e c o m ( H K T ) , w h i c h was i n c o r p o r a t e d in 1987， 
controls these two f r a n c h i s e s v i a its s u b s i d i a r i e s - H K T I in i n t e r n a t i o n a l 
and HKTEL in local m a r k e t . T h e f r a n c h i s e s w i l l be d u e for r e n e w a l in 1995 
for local and 2006 for i n t e r n a t i o n a l c o m m u n i c a t i o n . 
Following the joint d e c l a r a t i o n o f t h e C h i n e s e and B r i t i s h g o v e r n m e n t s , 
the political e n v i r o n m e n t o f H o n g K o n g b e g i n s to c h a n g e . H o n g K o n g p e o p l e 
b e c o m e more concern w i t h t h e i r e n v i r o n m e n t and t h e i r r i g h t s . P u b l i c 
utilities, having long b e e n a c c u s e d o f s q u e e z i n g a b n o r m a l p r o f i t s from 
the public, will sure b e o n e o f t h e finger p o i n t i n g t a r g e t s . 
Therefore, it was not s u r p r i s i n g t h a t in mid 1992, the L e g i s l a t i v e C o u n c i l 
(LEGCO) decided to o p e n t h e local t e l e c o m m u n i c a t i o n m a r k e t a f t e r the 
present franchise e x p i r e d . M o r e o v e r , the g o v e r n m e n t h a s s h o w n a s t r o n g 
/ 
intention to set up a second network d e s p i t e the s e t b a c k in the final 
stage withdrawal of the Wharf g r o u p . Severe competition in 
telecommunication industry is expected in the coming future. 
The telecommunication technology has a s i g n i f i c a n t a d v a n c e m e n t in recent 
years. Digital exchanges are gradually r e p l a c i n g the a n a l o g u e exchanges. 
By end of 1993, all the telephone exchanges in H o n g Kong will be 
d i g i t a l i z e d . The digitalization has extended t e l e c o m m u n i c a t i o n from voice 
to include other areas such as, text, t e l e v i s i o n and computer data. 
M o r e o v e r , the introduction of the optical fibre has further facilitated 
the effective and efficient transmission o f d i g i t a l d a t a . With such an 
advanced telecoramunication network, the i n f r a s t r u c t u r e of Hong Kong is 
further enhanced which is critical for Hong Kong to stay as one of the 
leading international financial centres. On the other h a n d , it also shows 
that the businessmen . in Hong Kong will d e m a n d for more and more advanced 
communication services. 
The coming of the second network(s) and the a d v a n c e m e n t o f the technology 
have exerted pressure on HKT. They need to CHANGE for survival. The 
reorganization of the HKT group in 1992, w h i c h resulted in entrenching 
over 1000 employees, was one of the indication that management of HKT is 
recognizing the challenge. This is only one of the v i s i b l e steps they have 
taken. At the same time, HKT is revitalizing its own infrastructure to 
stay competitive. To improve efficiency and p r o v i d e b e t t e r services, 
development of a new information system called DRAGON is underway. 
Dragon is the biggest computer project in Hongkong T e l e p h o n e . Its main 
aim is to integrate the existing independent systems in Sales, Billing, 
Repair Services and Engineering so as to improve the o p e r a t i o n environment 
to face the future challenges from the d e r e g u l a t i o n of telecommunication 
3 
market. In o r d e r to complete the p r o j e c t in a shorter time, HKT has 
decided to p u r c h a s e a software p a c k a g e , instead of building the system 
in-house. 
The package chosen is called Customer A u t o m a t e d Services System which was 
originally d e v e l o p e d by Bell Canada I n t e r n a t i o n a l for Malaysia Telecom. 
It was expected with some minor m o d i f i c a t i o n s of the system, it would be 
up and running in 16 months time by F e b r u a r y 92. A project team was formed 
with the d e v e l o p e r s , users, and HKT s y s t e m support people to modifiy and 
implement the system. However, d u e to v a r i o u s reasons, the project was 
significantly d e l a y e d . 
The current p l a n is to implement t h e s y s t e m in two phases. The first 
phase is t a r g e t e d to be ready by end o f 93, and second phase by April 1994. 
This represents about one and a h a l f y e a r d e l a y and is more than double 
the planned development time. 
4 
Study objectives 
T h e objectives of this p a p e r are: 
• to identify the p r o b l e m s causing the delay and recommend any remedial 
actions for the D r a g o n project, and 
• to identify p o t e n t i a l pitfalls in p r o j e c t m a n a g e m e n t for 
implementation of large computer package systems 
It is hoped that through the hard earned experiences of the p r o j e c t we 
can derive some g u i d e l i n e s for computer project m a n a g e m e n t , e s p e c i a l l y 
for implementing p a c k a g e d solutions, to ensure t i m e l i n e s s , q u a l i t y , and 




A P P R O A C H E S AND METHODOLOGY 
Approach 
Case analysis and p r o b l e m solving will be our main approach o f this p a p e r . 
The reasons for using this approach are as follows: 
1. One of the authors has the p r i v i l e g e of access to d e t a i l e d i n f o r m a t i o n 
on the subject company whereas the other has wide e x p o s u r e on c o m p u t e r 
project management. H e n c e an in-depth analysis can be d o n e w h i c h can 
provide more insights into a project of this nature. 
2. Given the size and c o m p l e x i t y of the Dragon project and the time 
constraint in this p a p e r , it would be more realistic to focus on the 
Dragon project itself for analysis instead of trying to looking at 
many different p r o j e c t s . 
3. By focusing on a real life problem, it is h o p e d that the 
recommendations o f the paper will be concrete enough to be applied 




M e t h o d o l o g y 
A problem solving approach will be taken in analyzing the s i t u a t i o n . 
1. Fact F i n d i n g 
Studies on the relevant documents will be conducted to find out all 
the p e r t i n e n t facts and symptoms of the problem. 
2. Interview 
Selected groups of the Dragon project team will b e interviewed. T h e 
main aim w i l l be to gather further facts that a r e not r e c o r d e d in 
documents, and their p e r s o n a l view of the p r o b l e m s and p o s s i b l e 
solutions. 
3. Hypothesize 
Based on t h e findings, a set of hypotheses on the causes of t h e 
problem w i l l be developed. These hypothesis w i l l be tested w i t h 
further fact findings and interviews. This w i l l be an i t e r a t i v e 
process to come up with the conclusions. 
4. Literature Review 
To leverage on existing wisdom and to avoid u n r e a l i s t i c 
generalization, extensive literature research will be p e r f o r m e d . T h e 
purpose w i l l be twofold, first to see if the t h e o r e t i c a l framework 
can be applied in a real life situation, and secondly to reflect 
whether the problems encountered in the p r o j e c t is g e n e r a l l y 
applicable o r specific to this situation. 
ft 
5. Expert Interviews 
7 
Interviews of local computer e x p e r t s on p r o j e c t management will a l s o 
be conducted to collect their e x p e r t view and e x p e r i e n c e of p r o j e c t 
management. The conclusions and r e c o m m e n d a t i o n from the D r a g o n 




C H A P T E R III 
T H E C O M P A N Y 
H o n g k o n g T e l e c o m C H K T ) 
Hongkong T e l e c o m was formed in e a r l y 1988 a f t e r c o m b i n i n g C a b l e & W i r e l e s s 
Hong Kong and Hongkong T e l e p h o n e . At p r e s e n t , H o n g k o n g T e l e c o m is a 
holding company who holds 100% o f four s u b s i d i a r y c o m p a n i e s . In 1989， 
Hongkong T e l e c o m sold a p p r o x i m a t e l y 20 % o f its s t a k e to the C h i n e s e 
International Trust and I n v e s t m e n t C o m p a n y (CITIC)， an i n v e s t m e n t a r m of 
the Chinese government. 
The current group structure is s h o w n b e l o w : 
PUBLIC CABLE & W I R E L E S S C I T I C 
SHAREHOLDERS G R O U P 
(21.5%) (58.5 % ) (20%) 
I I I + --+ + 
I 
H O N G K O N G T E L E C O M 
I 
+ + + + + 
I I I I 
Hongkong Hongkong H o n g k o n g C o m p u t a s i a 
Telephone Telecom T e l e c o m (CAL) 
(HKTEL) International C S L 
(HKTI) ( H K T C S L ) 
A reorganization of HKT took p l a c e in A p r i l 1991. T h e main a r e a o f c h a n g e 
has been in the relationship and the r e s p o n s i b i l i t i e s b e t w e e n H o n g k o n g 
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T e l e p h o n e and Hongkong Telecom I n t e r n a t i o n a l . H o n g k o n g Telecom w i l l 
d i r e c t l y manage its four subsidiaries: H o n g k o n g T e l e p h o n e , Hongkong 
T e l e c o m International, Hongkong T e l e c o m CSL and C o m p u t a s i a and the two 
joint ventures, Mobile One Ltd. and Hong K o n g C a l l p o i n t Ltd. As p a r t of 
the rationalization process, around 1,200 s t a f f w a s laid off. 
Subsidiaries 
Hongkong Telephone 
Hongkong Telephone Co. Ltd. was incorporated in 1925 to acquire p a r t of 
the undertaking of the China and E l e c t r i c C o m p a n y L i m i t e d and was g r a n t e d 
a concession to provide all of Hong Kong‘s d o m e s t i c telephone services. 
The Hong Kong T e l e p h o n e Franchise was renewed on 1 J u l y 1975 for a term 
of 20 years. 
Hongkong Telephone Co. Ltd. activities h a v e g r o w n considerably since its 
beginnings and it now provides, in a d d i t i o n to the local t e l e p h o n e 
service, a wide range of other t e l e c o m m u n i c a t i o n services. Access to the 
international telephone operation p r o v i d e d by Hong Kong Telecom 
International is obtained through Hong Kong T e l e p h o n e ' s domestic n e t w o r k . 
Hongkong Telecom International 
It was previously named as Cable & Wireless Hong K o n g Limited. It was 
formed on 1 O c t o b e r , 1981 to assume the p o s i t i o n of Cable & Wireless PLC 
and to take o v e r its responsibility for Hong K o n g * s international 
telecommunication facilities and services. 
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It is exclusively licensed to establish, m a i n t a i n and o p e r a t e Hong Kong*s 
international t e l e c o m m u n i c a t i o n facilities and services and is also 
licensed to provide c e r t a i n other t e l e c o m m u n i c a t i o n services on a 
n o n - e x c l u s i v e basis. 
Hongkong Telecom CSL 
It was p r e v i o u s l y a s u b s i d i a r y of Hong K o n g T e l e p h o n e named CSL. It 
commenced business and b e g a n to sell t e l e c o m m u n i c a t i o n services and 
products in 1983. One of its main b u s i n e s s e s is in supplying 
telecommunication systems, including t e l e p h o n e s , keylines and p r i v a t e 
automatic branch exchange (PABX) equipment. B e s i d e s , it also offers 
telecommunication products including t e l e p h o n e s , answering machines, 
facsimile machines, p e r s o n a l computers and b u s i n e s s telephone system. 
An important part of its b u s i n e s s is mobile t e l e p h o n e and paging services. 
It has the second largest n u m b e r of customers among the 3 mobile phone 
operators. The existing customer base is about 56,000 comparing with 
40,000 of Pacific Link and 80,000 of Hutchison Telecom. With the roaming 
technology, the mobile n e t w o r k can expand to M a c a u , G u a n g z h o u , Shanghai, 
Beijing, T i a n j i n , and Sichuan. 
Under a reorganization in April 1991, CSL was renamed to Hongkong Telecom 
CSL Limited and took over two subsidiaries from Hong Kong Telephone and 
Hong Kong Telecom International, namely, Integrated Business Systems Ltd. 
and Cable & Wireless Systems Ltd. in the area of telecommunication systems 
and equipments selling. 
Computasia 
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Computasia commenced b u s i n e s s in J a n u a r y 1986 to p r o v i d e c o m p u t e r 
software and services to H o n g K o n g and overseas customers as w e l l as 
provide data processing s e r v i c e s to the Hongkong Telecom G r o u p . In 
January 1987 Computasia a c q u i r e s A s i a d a t a , the c o m p u t e r s e r v i c e c o m p a n y 
which was subsidiary of C a b l e & W i r e l e s s PLC p r o v i d i n g data p r o c e s s i n g 
service to the Cable & W i r e l e s s g r o u p and to o t h e r customers t h r o u g h o u t 
Hong Kong as well as o v e r s e a s . 
J o i n t Ventures 
Two new joint venture c o m p a n i e s a r e formed to cater for the h i g h - g r o w t h 
telecommunication market s e g m e n t s . Callpoint, a joint v e n t u r e among 
Hongkong Telcom (50.1%), Sun Hung Kai HK Industries and Star p a g i n g , is 
formed for the CT2 project. M o b i l e One, which H o n g k o n g Telecom o w n s 60%, 
is formed to look after the d i g i t a l cellular t e c h n o l o g y . 
12 
CHAPTER IV 
E X I S T I N G SYSTEMS 
For a telephone service to be p r o v i d e d and maintained properly, four 
functions need to be closely c o o r d i n a t e d , n a m e l y Customer Services, 
Customer Billing, Service M a i n t e n a n c e , and E n g i n e e r i n g . When a customer 
requests a service, we n e e d to locate the e x c h a n g e area which the customer 
belongs. Following that they need to check w h e t h e r there are cable p a i r 
and telephone number a v a i l a b l e for this customer. When the plants are 
ready, a Service Order will be issued to relevant parties to carry out 
their jobs. After the p h y s i c a l work was c o m p l e t e d , data should be entered 
for billing. 
There are four key information that are essential to store in the systems, 
namely installation a d d r e s s , telephone n u m b e r , customer address, and 
service details. Installation address is the key in allocating cable 
pairs, while telephone n u m b e r is the u n i q u e identity of the customer 
service. Customer address and service d e t a i l s are the crucial elements 
for billing and future m a i n t e n a n c e work. 
The present operations is handled by t h r e e d i f f e r e n t systems: Real-time 
Online Sales Executive (ROSE), Subscriber B i l l i n g (SBS) and Subscriber 
Services Control (SSC). ROSE and SSC share the same customer database 
while SB has another d a t a b a s e for billing. The systems run on a Unisys 
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R e a l - t i m e Online Sales E x e c u t i v e (ROSE) 
ROSE was developed in late 70s. The system is mainly used by C u s t o m e r 
Sales and Engineering. It provides the following four functions: 
Service Request Registrat ion 
The system is responsible for a p p l i c a t i o n registration, customer o r d e r 
issuance, amendment, c a n c e l l a t i o n , d i s t r i b u t i o n , and completion 
reporting. With its cable plant and t e l e p h o n e number records, it assists 
the sales operators to a l l o c a t e cable pairs and telephone numbers. 
Updating of customer file is also done through ROSE which will p r o v i d e a 
database for various customer data e n q u i r i e s . 
Cable Allocation, Maintenance, and Enqu i ry 
ROSE keeps cable plant details which includes the cable status of working, 
spare, or faulty. It also provides basic information of each 
distribution, for example its location, special remarks, etc. 
Telephone Number assignment 
It records the individual telephone n u m b e r position including working, 
reserved, and spare status d i s p l a y in a n a l o g u e or digital exchange type 
format. Details of customer owned t e l e p h o n e systems which includes 
location of extension, the type of extension, the supplier of the 
equipment, and special technical details. • 
16 
Sales Statistics 
The system also provides sales s t a t i s t i c s about n u m b e r o f lines installed, 
disconnected, and the total net gain on a m o n t h l y b a s i s . 
Subscriber Services C o n t r o l (SSC) 
This is the system to facilitate the every d a y maintenance w o r k . It 
shares the same basic customer and p l a n t data with ROSE. Its main 
functions are as follows: 
Fault Dockets Management 
The creation of fault dockets after r e c e i v i n g fault reports from customer 
is handled by SSC. It can also f a c i l i t a t e job a l l o c a t i o n to field staff 
by sorting the fault dockets by p r i o r i t i e s d e f i n e d by customer category 
and time of reporting. After the fault was cleared, the clearance will 
be registered in the system for future r e f e r e n c e s . 
Operational Reports 
It will reports on fault analysis. Ad h o c reports will also be p r o v i d e d 
for reviewing outstanding fault d o c k e t s s i t u a t i o n to facilitate staff 
planning. 
Customer data enquiries • 
f 
17 
Since SSC shares the same customer data with R O S E , enquiry functions to 
customer data is similar. 
Subscriber Billing (SBS) 
It is a batch system for bill issuance with o n l i n e b i l l enquiry 
facilities. Although it has the same b a s i c customer information as ROSE, 
the database is separate. In addition to bill issuance, it also has the 
following functions: 
Captur ing internat ional call information 
The system accepts details of international call information on toll tapes 
from telephone exchanges. After charge conversion, the data is used for 
billing. 
Credi t control 
A report will b e generated for non-payment customers for c o n s i d e r a t i o n 
of disconnection. The system also monitors the credit limit o f 
international call customers, and in case of exceeding limit, report will 
be printed to alert customer accounting department to take n e c e s s a r y 
actions. 
Acceptance of Payment 
18 
As a safeguard against entering w r o n g t e l e p h o n e n u m b e r in r e c e i v i n g 
payment, only exact amount will b e a c c e p t e d and p a r t i a l p a y m e n t will b e 
rejected. 
Accounting entr ies generation 
Besides generation of revenue entries and rental refunds d e t a i l s to 
accounting systems, the system a l s o provides revenue h i s t o r y for budget 
references. 
19 
Shortfalls o f e x i s t i n g systems 
Separate customer and b i l l ing database 
Two kinds of service orders (SO) are issued by R O S E , fixed format and free 
format. Fixed format SO can d i r e c t l y i n t e r f a c e to SBS for billing, w h i l e 
free format SO requires a manual r e - i n p u t . H e n c e human errors are 
inevitable, and discrepancy exists b e t w e e n the d a t a in the ROSE, SSC, and 
SBS systems. 
Too many papers 
Service orders and fault dockets are all in h a r d c o p y format. There are 
around 120,000 orders and one m i l l i o n fault d o c k e t s issue per month. In 
addition, thousand of reports a r e p r i n t e d m o n t h l y , and the transmission 
of all these paper documents is d e f i n i t e l y not an easy task. 
Not user f r iend ly 
Operation of the online systems is b a s e d on e n t e r i n g of a special 
transaction codes which do not carry much m e a n i n g . T h e operators must 
memorize the transaction codes in o r d e r to o p e r a t e t h e system properly. 
For the batch system, input is t h r o u g h entering input forms which also 
requires the data entry personnel to b e familiar w i t h the input formats. 
Lacks automatic allocation of p lant , i nven to ry 
ROSE only provides records of plant inventories. The actual allocation 
depends very much on the knowledge o f the sales o p e r a t o r s . They have to 
. - - • 
20 
quickly relate the customer i n s t a l l a t i o n address with the correct p l a n t s 
and assign it properly. 
Rigid b i l l formats 
At the time when SBS was d e s i g n e d , the average family in Hong Kong has 
less than one telephone line. In a d d i t i o n , voice t r a n s m i s s i o n is the main 
basic service subscribed by customers. N o w a d a y s , many customers have m o r e 
than one telephone lines and uses v a l u e - a d d e d services such as Starline, 
fax, etc. For business c u s t o m e r s , t h e services subscribed are m o r e 
varied. Data lines, leased c i r c u i t s , and Citinet are just some of them. 
As a result, demand for a m o r e d e t a i l e d bill for easy a c c o u n t i n g tracking 
is quite natural. Integrated rental and international b i l l , integrating 
charges of several telephone lines into one bill, and acceptance o f 
partial payments are p e r s i s t e n t l y requested by customers. However, SBS 
was built on simple billing which cannot entertain the requests. 
Di f f icu l t to maintain 
Most of the systems are a l r e a d y in use of nearly ten years. During this 
period, numerous enhancements h a v e been put through. Both the computer 
software and hardware h a v e a l r e a d y reached their maximum capability. 
There is little room for further enhancement or upgrades. F u r t h e r m o r e , 
the change of telecommunication b u s i n e s s in recent years is so d r a s t i c 
and quick that many temporary solutions were put into the system w h i c h 
have increased the difficulty in system maintenance. 
In view of all these limitations, a new integrated system was d e e m e d • 





In mid 1988, one of the senior managers had raised the idea of C u s t o m e r 
Automated Services System, also called CASS. At that time, it w a s only 
limited to the operations side without any a c c o u n t i n g functions. When 
the second telecommunication license wais granted to the W h a r f G r o u p , HKT 
began to review its own internal structure to plan for future c o m p e t i t i o n . 
The existing computer systems were considered i n s u f f i c i e n t to s u p p o r t the 
increased demand on operations. At the same time, finance d e p a r t m e n t was 
also planning a billing rewrite. 
In September 1989, it was d e c i d e d that for a complete C A S S , it must also 
include billing. As a result, the Dragon project was formally e s t a b l i s h e d 
on 1 Oct, 1989. 
The original Dragon user requirement specification was q u i t e an a m b i t i o u s 
attempt. It was a highly automated system and was expected to h a v e a 
nearly instant connection o f service for all c u s t o m e r service r e q u e s t s . 
As the plan was submitted to an o u t s i d e consultant, it was estimated that 
the system required at least four years of d e v e l o p m e n t time which w a s not 
acceptable to management. 
t . 
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By F e b 1990, the c o m p a n y s t a r t e d to shop around w o r l d w i d e for an e x i s t i n g 
package which could b e c u s t o m i z e d to satisfy the r e q u i r e m e n t s w h i l e 
shortening the d e v e l o p m e n t time. Three c a n d i d a t e p a c k a g e s w e r e 
identified w h i c h w e r e d e v e l o p e d by Bell South I n t e r n a t i o n a l , B r i t i s h 
Telecom, and Bell C a n a d a I n t e r n a t i o n a l (BCI) r e s p e c t i v e l y . 
Since British T e l e c o m was a competitor of C W P L C , the m o t h e r company o f 
Hongkong Telecom, the p a c k a g e from them was not c o n s i d e r e d . Based on the 
specified r e q u i r e m e n t s , the BCI p a c k a g e which was d e v e l o p e d t o g e t h e r w i t h 
Malaysia Telecom for t h e i r u s e seemed to be more s u i t a b l e . In a d d i t i o n , 
BCI promised to d e l i v e r the system within sixteen m o n t h s after F u n c t i o n 
Requirement S p e c i f i c a t i o n (FRS) was finalized, w h i c h t h e y claimed could 
be completed w i t h i n two m o n t h s . Hence by end o f M a r c h 1990, it was 
decided to go for the BCI o p t i o n . 
Functional s p e c i f i c a t i o n was started on 1 A p r i l 1990 on two sites. T h e 
accounting and e n g i n e e r i n g subsystems were d o n e in H o n g K o n g , while sales 
and repair services had to b e d o n e in Kuala L u m p u r , M a l a y s i a , w h e r e BCI 
formed a subsidiary w i t h M a l a y s i a Telecom to m a r k e t and support the 
package. The first stage o f FRS was completed in J u n e 1990. However the 
formal set of FRS d o c u m e n t w h i c h was w r i t t e n in s t r u c t u r e English format 
was not delivered u n t i l N o v e m b e r . The contract was s i g n e d then and system 
modification was started. 
According to o r i g i n a l p l a n , u s e r testing o f i n d i v i d u a l modules began in 
March 1991. H o w e v e r , d u e to p o o r quality of the p r o g r a m s d e l i v e r e d , many 
changes have to b e m a d e， a n d schedule is s i g n i f i c a n t l y delayed. The 
project is still not yet completed by the time o f w r i t i n g this paper. 
• 
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Dragon System F u n c t i o n a l D e s c r i p t i o n 
Dragon is the biggest c o m p u t e r system ever in Hongkong Telecom. It uses 
the network database structure called IDMS/R and runs on IBM m a i n f r a m e s . 
It has 12 subsystems which cater for m a j o r o p e r a t i o n a l functions in Sales, 
Repair Services, Engineering P l a n t s , and Billing, while sharing a common 
integrated database. The s u b s y s t e m s a r e b r i e f l y described below. 
Mechanized Service Order System (MSOS) 
This is the main entry g a t e w a y to D r a g o n for customer records and charging 
information. Its main functions are: 
• register customer requests 
• automatically allocate e n g i n e e r i n g plant 
• distribute service o r d e r e l e c t r o n i c a l l y to working parties 
• track service order p r o g r e s s , and 
• update customer and charging information 
System fo r Test ing and Admin is t ra t ion of Repair Services (STARS) 
This is a relatively independent system. Its main functions are: 
• register faults reported by customers 
• distribute fault reports a u t o m a t i c a l l y to relevant working p a r t i e s 
for their attention 
• track the progress of the faults reported 
• identify major faults which w i l l affect a large group of customers 
by geographical areas, and 
• provide operational reports for p r o p e r a t t e n t i o n 
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Line Number Assignment System (LNAS) 
This is an engineering related system. Its main functions are: 
• record all exchange inventories such as telephone numbers, e x c h a n g e 
facilities 
• establish rules for t e l e p h o n e n u m b e r and exchange f a c i l i t i e s 
assignments received from M S G S , and 
• cater for physical change of the exchanges, namely b o u n d a r y 
amendment, equipment t u r n a r o u n d , and cable reterraination 
Cable Plant Assignment System (CPAS) 
% 
This engineering related system mainly looks after the underground c a b l e 
plant. Its main functions are: 
• establish service b o u n d a r y for each cable distribution p o i n t so as 
to facilitate auto-allocation of cable pairs 
• establish address matching rules for MSGS in cable allocation, and 
• monitor cable plant inventory level 
Customer Invoicing System (CIS) 
It is the main accounting subsystem. Its main functions are: 
• calculate charges from the d a t a supplied by MSOS 
• collect billing information from TOLL for international calls 
• collect information from MTRS for p r i v a t e payphone billing 
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• collect information from an e x t e r n a l system c a l l e d CAPS to D a t a p a k 
billing 
• print bills according to ten d i f f e r e n t b i l l i n g p e r i o d s assigned b y 
MSOS 
• sort and bundle the bills to facilitate bill insert 
Customer Payment System (CPS) 
This system captures payment from d i f f e r e n t sources. Its main functions 
are: 
• capture data from autopay tapes supplied by banks 
• capture data from Payment E x p r e s s Terminals (PET) which is jointly 
run with the other three u t i l i t i e s companies in H o n g k o n g 
• capture payment received by p h o n e s h o p s via the D a t a l i n k facilities 
• capture payment from banks w h i c h act as a c o l l e c t i o n agent for H K T , 
and 
• make accounting entries to the relevant customer accounts 
Collection System (COLL) 
This system is responsible for credit control. Its m a i n functions are: 
• monitor the credit limit of each customer mainly on international call 
usage 
• advise on the collection action to be taken 
• inform exchange to disconnect any line in case of non-payment, and 
• trigger the issuance of interim demand note 
Toll System (TOLL) 
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This system processes tapes containing i n t e r n a t i o n a l call d a t a from toll 
exchanges which are responsible for c o n n e c t i n g i n t e r n a t i o n a l calls. Its 
main functions are: 
• validate the input call data 
• analyze the call data according to call t y p e s , such as operator 
assisted call, direct call, or p e r s o n - t o - p e r s o n call 
• rate the calls according to the d u r a t i o n , d e s t i n a t i o n , and time of 
calling, and 
• calculate revenue sharing between H o n g k o n g T e l e p h o n e and Hongkong 
Telecom International 
Meter System (MTRS) 
This is the smallest subsystem in Dragon w h i c h count t h e number of local 
calls under each telephone number. As H o n g k o n g T e l e p h o n e only charges 
local calls on a monthly fixed rental, this subsystem is not of much use. 
It is mainly used to collect information for p r i v a t e payphones w h i c h the 
owner and Hongkong Telephone share the revenues. 
Financial Management Report System (FMRS) 
This is the main interface between a c c o u n t i n g d a t a b a s e and D r a g o n . Its 
main functions are: 
• reconcile the entries generated by M S O S and CIS, and 
• provide a revenue entry to a c c o u n t i n g d a t a b a s e based on accrual 
concept 
Customer Account Update System (CAUS) 
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This is a h o u s e k e e p i n g s u b s y s t e m . Its main functions are: 
• u p d a t e the changes in c u s t o m e r d a t a which would affect b i l l i n g , for 
example, change of b i l l i n g a d d r e s s , change of b i l l i n g f r e q u e n c y , etc. 
• u p d a t e the a c c o u n t i n g g r o u p i n g of telephone lines u n d e r each c u s t o m e r 
• cater for one time sales of some of telephone a c c e s s o r i e s 
• record autopay i n f o r m a t i o n 
• do adjustments of a d v e r t i s i n g charge for Yellow Pages 
Secur i ty (SEC) 
This is the most important h o u s e k e e p i n g module. Its main functions are: 
• specify security rules for users entering Dragon and its s u b s y s t e m s 
• p r o v i d e security at functional level for each module, and 
• p r o v i d e audit trail reports 


































































































































































Dragon Project T e a m 
The Dragon project team was composed o f t h r e e p a r t i e s under different 
groups. 
The Developer 
The developer is a joint venture called TCS formed by Bell Canada 
International and Malaysia Telecom in w h i c h BCI takes the controlling 
role. For the Dragon project, d e v e l o p m e n t w o r k was d i v i d e d into two main 
teams, namely Orders and Accounting. O r d e r s team was mainly responsible 
for MSOS, LNAS, CPAS, STARS, SEC, and CAUS. The A c c o u n t i n g team looked 
after CIS, COLL, CPS, TOLL, MTRS, and F M R S . 
Role in the project 
The developers were responsible for t h e compilation of Functional 
Requirement Specifications and to do p r o g r a m modifications. Moreover, 
they would provide advice on data c o n v e r s i o n and system implementation. 
As stipulated in the contract, they offered a three-month warranty after 
the system was put into production. 
System Support 
Computasia Ltd., one of the subsidiary o f Hongkong Telecom, provided 
system support in this project for the H o n g k o n g Telecom users. They acted 
as the technical consultants for the users and were responsible to ensure 
the quality of the product delivered. 
Role in the project 
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C o m p u t a s i a is the contractual party with TCS. They are the owner o f the 
system. Together with the developer they worked on system modifications 
and any interfacing programs required to b r i d g e Dragon with other systems. 
T h e i r main duties were to quality check the system before d e l i v e r i n g to 
u s e r for testing, and to act as the b r i d g e between HKT u s e r s and 
d e v e l o p e r s in requirement clarification and technical issues. Since CAL 
is the technical arm of the Hongkong T e l e c o m Group, they provide all the 
technical support for Dragon in system testing and data conversion. 
Computasia also agreed that they would take over the maintenance role from 
TCS after the users had signed off acceptance. They will also be 
responsible for any future enhancements. 
Users 
The u s e r group was selected from d i f f e r e n t departments of Hongkong Telecom 
to form a Dragon core team which was responsible for specifying user 
requirements, system testing, and r e c o m m e n d i n g for acceptance. Most of 
the users selected are experts in their function fields, though they may 
not have any computer/system b a c k g r o u n d . 
T?o1ft in the oroiect 
Users need to specify their business and functional requirements and to 
make sure they were correctly reflected in the Functional R e q u i r e m e n t 
Specification. They are also responsible to test the system to make sure 
that the functions are working according to specified requirements. The 
decision of whether the system can b e put into production will be made 
by them. In addition, they are primarily responsible for data conversion 
and'environment preparation for system implementation. 
，,1 
Tnitial Proiect Plan 
1990 1991 11 1 1 1 
Activity 1 2 1 2 3 4 5 6 7 8 9 0 1 2 1 2 J 
Program Development x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 
Program Delivery and x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 
V a l i d a t i o n Test 
Integration Test x x x x x x x x x x x x x x x x x x x x x x x x 
A c c e p t a n c e Test x x x x x x 
Pilot Run 灯 X 
T e s t i n g is mainly d i v i d e d into three stages, namely v a l i d a t i o n t e s t i n g , 
integration testing, and acceptance testing. 
Validation test ing 
As Dragon is a very big system, it is impractical, if not impossible, to 
d e l i v e r and test all twelve subsystems at the same time. The d e v e l o p e r 
therefore suggested that they would divide each subsystem into logical 
function modules. Each month they would deliver a g r o u p o f modules and 
the users would have 30 days to test through each module. They grouped 
these modules into n i n e deliverables. 
Integrat ion test ing 
During validation t e s t i n g , each functional module was only tested 
separately. Under an integrated database, there are a lot of integration 
points among modules and subsystems. The integration test is arranged 
. 鲁 
in such a way that the interfaces are being testing c o m p l e t e l y . 
» , 
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Acceptance tes t ing 
After the individual modules and the integration p o i n t s w e r e tested, a 
walkthrough testing or the a c c e p t a n c e testing of the w h o l e D r a g o n system 
will be carried out. This is the final inspection of the c o m p l e t e system. 
The users would incorporate their main operation p r o c e d u r e s in the testing 
to see whether they complied w i t h the system flow. 
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Project M a n a g e m e n t M e c h a n i s m 
乂 Project management was primarily d o n e by CAL. T h e following b r i e f l y 
describes the project management functions in p l a c e . 
Project Planning and Track ing 
Project was based on the initial o v e r a l l p r o j e c t p l a n as drafted by TCS 
at contract time. Computasia was p r i m a r i l y r e s p o n s i b l e for the p r o j e c t 
plan and tracking and monitoring. 
Based on the master plan, HKT users d e v e l o p e d their own plan to track u s e r 
activities. 
Project Review 
Monthly project reviews were held b e t w e e n p r o j e c t managers from C A L and 
TCS. Before each review, HKT users w o u l d p r o v i d e inputs to CAL to include 
in the meeting. 
Review between CAL and HKT users w e r e less formal. Since they w e r e both 
located in Hong Kong, meetings might b e set up w h e n e v e r necessary. No 
reviews were set up between TCS and HKT. 
Change Management and Problem Management 
Problem and change management m e c h a n i s m w e r e in p l a c e to track the n u m b e r 
of problems identified, and the n u m b e r o f change requests. Problems w e r e 
categorized into major and minor for each s u b s y s t e m during each t e s t i n g 
« 
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exercises. The statistics w e r e reported to reflect the status o f t h e 
testing. 
For user change requests, m a j o r changes would go through p r o j e c t 
management team to assess the impact and for approval. 
Steering Committee 
The steering committee was formed by top management from various u s e r 
departments and Computasia. T h e p u r p o s e was to provide directives to t h e 
Dragon project team. Meetings w e r e h e l d monthly to biweekly to r e v i e w 
project progress and any o u t s t a n d i n g major problems. 
- 勢 
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P r o i e c t Status 
They project is still p r i m a r i l y in d e v e l o p m e n t and validation testing 
phase as of Mar 93. The p r o g r e s s o f the p r o j e c t could be d i v i d e d into 
several stages. 
Ini t ia l Stage 
The first set of modules was d e l i v e r e d for v a l i d a t i o n testing in M a r 91. 
Subsequently each month a set of modules would b e delivered. F o r each 
set, users had one month for t e s t i n g and a c c e p t a n c e . However, n o n e of 
the sets was accepted as the u s e r s are not satisfied with the q u a l i t y of 
the deliverables. 
First Test ing Suspension 
After testing for nearly a y e a r , total over 3,000 faults were found of 
which 1000 were fatal. In F e b 92, TCS claimed that they could not cope 
with the problem fixing w o r k l o a d , and asked for a suspension of testing 
for six weeks to let them clear up the backlog. They also admitted that 
their program testing were not a d e q u a t e b e f o r e d e l i v e r y of the modules 
due to the tight schedule. C A L agreed to take up the role of p r o g r a m 
testing in future. 
Second Test ing Suspension 
In Sep 92, HKT users asked for • a second s u s p e n s i o n of testing and 
requested to resume testing only when there were no major faults. They 
鲁 
also requested TCS to send p e r s o n n e l to Hong Kong to clarify requirements 
and-technical Issues with CAL and the users. 
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Revised Project Schedule 
Finally all three parties agreed that the system w o u l d be delivered in 
two phases. The first included T O L L , C P S , and S e c u r i t y systems, and the 
second would include all the rest o f the functions. Schedule was revised 
whereby the phase would be d e l i v e r e d in J a n 93, w h i l e the rest d u e to 
arrive in a three month time span from M a r to J u l 93. At the time of 
writing this paper, TOLL was d e l i v e r e d and a c c e p t e d w h i l e the rest o f the 
systems are still outstanding. 
Project Team Rest ruc tured 
The project team has also been r e s t r u c t u r e d . The p r o j e c t managers in CAL 
and HKT were replaced in Nov 92, w h i l e t h e project m a n a g e r in TCS was 
replaced earlier. This is an i n d i c a t i o n that the top management team 





Insuf f ic ien t preparat ion time 
From the decision of going for the BCI solution to the start of specifying 
requirements, there was only one week in b e t w e e n . There was not enough 
time for soliciting requirements from outside t h e selected g r o u p of users, 
especially for the requirement specification team in Kuala L u m p u r . 
High rate of requirement changes 
Functions of the CASS system was found to be insufficient to p r o v i d e the 
level of service required by HKT after the p r o j e c t had started. This 
causes significant changes to the requirements. H o w e v e r , the changes were 
specified 'on the fly' without freezing the p r o j e c t development. About 
60 major change requests were raised with 15 in the last six months. Five 
are still outstanding as of the time of w r i t i n g this paper. 
Under-estimation of development e f fo r t 
The developer's original estimation of 16 months of development time was 
unrealistic, as reflected in the significant project delay. At the 
% 
initial stage of the project, it was estimated that only half of the CIS 
and. MSOS subsystems would require modification while the remaining 
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subsystems needed minor r e w r i t e s . It turned out that over 50% o f t h e 
w h o l e Dragon system r e q u i r e d r e w r i t e s . 
The estimation was so far o f f m a i n l y for two reasons. First t h e o r i g i n a l 
estimate was done by TCS b a s e d o n some very high level r e q u i r e m e n t s and 
design projections when they w e r e still marketing the system to H o n g k o n g 
Telephone. With limited r e q u i r e m e n t analysis the e s t i m a t e could at best 
be a high level guess. T h e r e was also a strong t e n d e n c y that TCS w o u l d 
under-estimate the effort r e q u i r e d in order to win the contract. 
Secondly being a q u a s i - g o v e r n m e n t organization, the required s e r v i c e 
standard of Malaysia T e l e c o m is m u c h lower than that of H o n g k o n g T e l e c o m 
which is preparing to face new c o m p e t i t i o n . Hence required c h a n g e s to 
the system was more than e x p e c t e d to cater for the Hong Kong e n v i r o n m e n t . 
Poor software qual i ty 
As reflected in the n u m b e r o f errors found d u r i n g testing p h a s e , the 
quality of the programs d e l i v e r e d was low. Even the d e v e l o p e r s t h e m s e l v e s 
admitted that due to the t i m e constraint, they could not t h o r o u g h l y 
perform unit testing b e f o r e d e l i v e r i n g the modules to Hong K o n g . A lot 
of tests and re-test h a d to b e d o n e which wasted a lot o f t i m e and 
resources. 
Users lack experience in large computer project 
End users who were assigned to t h e p r o j e c t team do not h a v e the e x p e r i e n c e 
of developing such a large s c a l e c o m p u t e r project. Many times they w e r e 
not sure of their r e s p o n s i b i l i t y in the projects, and did not h a v e the 
skill to For example, there w e r e questions on w h e t h e r they were 
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responsible for m o d e l l i n g t h e data requirements of the s y s t e m , and also 
complaints that the u s e r s could not understand the structured E n g l i s h or 
psuedo code u s e d in the the functional s p e c i f i c a t i o n s . In a d d i t i o n , 
although the top m a n a g e m e n t o f the company promised full support to the 
project, members of the p r o j e c t team felt it more like lip services. 
There were complaints that top management h a v e not spent time to look into 
the problems or u n d e r s t a n d the system. 
Size of user team too b ig 
At the peak p e r i o d there w e r e 120 persons in the user team. On the 
average, it has a r o u n d 90 to 100 members. The size of the team m a k e staff 
management and t r a i n i n g d i f f i c u l t . Since most of the users lacked system 
experience, they need to get trained to be p r o d u c t i v e to the team. 
However, under the tight p r o j e c t schedule, coaching to the staff was 
minimal. As a result, most o f the workload were shouldered by less than 
20 key members. 
Insuf f ic ient documentation 
As agreed in the c o n t r a c t , the developers w e r e responsible to c o n s o l i d a t e 
user requirements to p r o d u c e the FRS d o c u m e n t . The first d r a f t of FRS 
was delivered in Nov 90, but it was incomplete. Many user requirements 
was not correctly reflected and he FRS. U s e r s kept on chasing for a final 
version but d e v e l o p e r always use shortage o f resources as an excuse. 
Moreover, the FRS was w r i t t e n in structure E n g l i s h , some of them even in 
psuedo-codes, which was v e r y difficult to u n d e r s t a n d by users without any 
computer training. The d o c u m e n t a t i o n d e f i c i e n c y not only applies to the 
FRS, but also other system documentation including operations manual and 
dataflow diagrams. 
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Separate development sites 
The development work was c a r r i e d out in M a l a y s i a whereas the t e s t i n g work 
was done in Hong Kong. C o m m u n i c a t i o n was h e n c e the number o n e p r o b l e m 
in day to day activities. M o r e o v e r , as all the users were located in Hong 
Kong, the communication has b e c o m e a b a r r i e r for the d e v e l o p e r s in 
clarifying requirements. 
Lacking uni ted project cont ro l 
There are three parties in the p r o j e c t team, each under a d i f f e r e n t 
management control. The d e v e l o p e r s u n d e r TCS, system support u n d e r 
Computasia, and the users u n d e r Hongkong T e l e p h o n e . Conflicts inevitably 
appear under this chaotic s i t u a t i o n . A v o i d i n g responsibilities and 
passing the bucket became very typical symptoms. 
High staff tu rnover of developer 
The staff turnover rate was q u i t e significant on TCS side. At p r e s e n t , 
only two or three of the 40 staff members h a v e been involved from the 
early FRS specification stage. H a l f of the staff was just recruited 
within this six months. The p o o r succession plan coupled with the 
different location between users and d e v e l o p e r have further aggravated 
the communication problem. 
Lack of end-user commitment 
In general, people resists to u s e new systems which cause disruption to 
their regular work pattern. As the Dragon p r o j e c t has been delayed for 
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o v e r a year, end users who w e r e not in the project team started to lose 
c o n f i d e n c e and interest in the system. They tended to refuse t a i l o r i n g 
t h e i r work procedure for the n e w system. Even user m a n a g e m e n t seemed to 






Based on the list of problems identified, the following are some 
c o n c l u s i o n s as to the causes of the problems: 
1. U n r e a l i s t i c p r o j e c t schedule is the main cause of project delay. 
In order to meet project deadline, the first condition is that the 
d e a d l i n e can b e met. As Neal W h i t t e n has put it, it is just 
*scheduling for failure' to have an u n r e a l i s t i c deadline.^ 
It is all too often that the project manager commits to the users and 
management on an 'aggressive, schedule to get the project plan 
approved, and hopeful that extra effort of the project team will help 
to meet the d e a d l i n e . In other situations, it may be the management 
team who sets an unrealistic deadline in order to meet their business 
objectives. They may say that they are ‘fully committed* to help the 
project team. However, the *commitment' becomes more pressure to the 
project team so that they dare not to appeal for a more realistic 
schedule. M o r e people may be dumped into the project hoping that it 
will translate to shorter development. However man and month are not 
1 V I T T E N , Neal, Managing Software Development Projects, p66. 
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transferable measurement units. ^  M o r e p e o p l e may just help to further 
delay the project. 
With great time pressure, everybody p u t s first p r i o r i t y in meeting 
deadlines. It is inevitable to have: 
• incomplete requirements which do not h a v e the confirmation of all 
involved users 
• poor software quality as the d e v e l o p e r s just rush to push the 
programs out of the doors 
• insufficient documentation since e v e r y o n e is pressed to start 
doing some 'productive' work and d o c u m e n t it 'some time later,, 
which just never happen 
These further aggravates the situation as a lot o f time will b e spent 
in arguments on what should and should not be done, whose 
responsibilities it should be, and in rework and patch up of the 
programs. 
In the case of the Dragon project, the d e a d l i n e was agreed upon (and 
written into contract) by the software p r o v i d e r and HKT with high 
level requirement specifications. At the time, t h e software provider 
did not have full understanding o f the scope o f changes required, 
while the HKT team did not understand the p a c k a g e . It is dubious that 
the deadline set with such minimal information is realistic. 
2. Unclear FRS causes incorrect project e s t i m a t i o n 
2 BROOKS, Frederick P. Jr, The Mythical M a n - M o n t h p.16 
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It is so obvious that requirements that are u n c l e a r or not confirmed 
by all parties will causes incorrect p r o j e c t e s t i m a t i o n . However this 
is still one of the typical p i t f a l l s that many p e o p l e fall into. 
For the case of Dragon project, the d e v e l o p e r s w e r e r e s p o n s i b l e to 
collect requirements from u s e r s , and p r o d u c e d the FRS for 
confirmation. However, like many o t h e r projects, d u e to the p r e s s u r e 
of time everybody wanted to start 'working' on the p r o j e c t . The 
,final, FRS never came out and so d i f f e r e n t parties went on with their 
own perception of requirements. 
Moreover, due to the size of the D r a g o n system, requirements of 
different subsystem areas were s p e c i f i e d by d i f f e r e n t groups o f 
users. The resulting FRS were n e v e r integrated to check for 
discrepancies and misunderstandings. It turned out that some changes 
requested in one subsystem area required changes in other areas too. 
This caused a lot of negotiation late in the p r o j e c t between the 
developers and users on whether the changes were w i t h i n the scope of 
the development contract. V a l u a b l e time were lost, and a lot of 
programming still needed to be d o n e after d i s c u s s i o n . 
3. Ineffective project initiation h i n d e r e d project p r o g r e s s 
By project initiation, we refer to appointing a p r o j e c t manager, 
defining clear roles and r e s p o n s i b i l i t i e s , setting common project 
goals, detailed project planning with clear measurable milestones and 
built-in project control m e c h a n i s m , identifying skills and training 
required, and building an effective project team as t y p i c a l l y stated 
in a project management textbook. 
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As exemplified by the p r o b l e m s encountered d u r i n g the Dragon p r o j e c t , 
much confusion and d e l a y could h a v e been avoided if these steps had 
been carefully followed. As Hamburger found out in his job as a 
project management expert,^ time used in starting o f f the p r o j e c t on 
the right foot is time well spent. It is likely that d u r i n g p r o j e c t 
kick off, not all of these may be confirmed. H o w e v e r the o u t s t a n d i n g 
items should be d o c u m e n t e d and resolved with action plans. A 
structured project m a n a g e m e n t methodology will h e l p to g u i d e and 
remind the project m a n a g e r the tasks to be u n d e r t a k e n during the life 
cycle of the p r o j e c t . 
4. Communication p r o b l e m h i n d e r s early alert and reaction to crisis. 
Many times a p r o j e c t team will consider their primary role as 
delivering p r o g r a m , and o v e r l o o k their role of communication. F o r 
the case of the D r a g o n p r o j e c t , we see that there are c o m m u n i c a t i o n 
breakdown in several areas: 
a. Communication among d i f f e r e n t groups within the project team: 
The project team is composed of members from users, d e v e l o p e r s , 
and the system support group. Between the users and system 
support g r o u p s , there w e r e many misunderstandings on role and 
responsibilities. M a n y times the two g r o u p were not in 
synchronization in terms of project priorities and goals. In 
addition, there was no formalized communication channel b e t w e e n 
the users and d e v e l o p e r s , although the team members did 
informally c o m m u n i c a t e to clarify user requirements etc. The 
system support g r o u p was supposed to be the communication relay 
3 HAMBURGER, D., "Project k i c k - o f f : getting the project off on the right 
foot" International J o u r n a l of Project Management May 1992, pp 
115-122. 
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between the o t h e r two groups. Project s t a t u s u p d a t e s w e r e d o n e 
separately b e t w e e n system support and u s e r s , and system support 
with d e v e l o p e r s . 
b. Vertical c o m m u n i c a t i o n between top m a n a g e m e n t and p r o j e c t team: 
The steering c o m m i t t e e acted as the c o m m u n i c a t i o n channel b e t w e e n 
top m a n a g e m e n t and the project team. H o w e v e r it is not easy to 
understand the project at a distance, e s p e c i a l l y if the p r o j e c t 
plan was not done with sharp and u n a m b i g u o u s milestones."^ Top 
management may know that the project is not at g o o d shape, h o w e v e r 
without clear analysis of what is the cause of p r o b l e m s , they will 
not know what they should do to act upon it. On the other h a n d , 
the p r o j e c t team may feel that there is not e n o u g h commitment from 
the top as s i t u a t i o n has not improved. 
c. Horizontal communication with end user d e p a r t m e n t s : 
The users not d i r e c t l y involved in the p r o j e c t were not informed 
of the p r o j e c t status. Although they k n o w t h a t the new s y s t e m 
would require change of their own p r o c e d u r e a n d system, they w e r e 
not involved early and were kept waiting. H o w e v e r , they g a t h e r e d 
a lot of ‘rumours' from informal c h a n n e l s , which may be 
detrimental to the project. Commitment from t h e s e users w i l l be 
understandably low. Without a clear plan for them to follow and 
a picture of what they will get from the p r o j e c t , it is d i f f i c u l t 
to manage their expectation and excite t h e m to work with the 
project. 
The communication barrier can be attributed to s e v e r a l reasons: 
a. team members* distrust in project schedule 
b. separate sites for users and developers • 
“ BROOKS, F r e d e r i c k P., Jr The Mythical M a n - M o n t h p. 155 
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c. roles and r e s p o n s i b i l i t i e s n o t clearly defined; 
d. multiple project m a n a g e r s from all three parties but w i t h o u t a 
coherent project m a n a g e m e n t function 
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C H A P T E R V I I I 
R E C O M M E N D A T I O N S 
For all p r o b l e m solving studies, it is b e t t e r to fix the process instead 
of the surface problems.^ In our r e c o m m e n d a t i o n s , the main ideas a r e 
1. to establish a common u n d e r s t a n d i n g for all parties involved in a 
p r o j e c t , 
2. to motivate and monitor them to a c h i e v e the common goals, and 
3. to establish a project m a n a g e m e n t p l a t f o r m to ensure all things are 
tied together. 
D r a g o n Proiect 
For the Dragon project, the keys to success at the current stage w i l l be 
in re-establishing common project o b j e c t i v e s and project plan, m a n a g i n g 
top management expectations, and t h e enforcement of a structured p r o j e c t 
management process. 
1. Confirm user requirements 
Resources should be d e v o t e d t o confirm u s e r requirements w h i c h was 
never completed. It may be n e c e s s a r y to rewrite FRS in plain E n g l i s h 
format which users u n d e r s t a n d so as to form a base for common 
5 SIRKIN, Harold and STALK, G e o r g e J r , "Fix the Process, N o t the 
. P r o b l e m " , Havard Business R e v i e w 90 vol 4, p p 26-33. 
•PLP memorandum “ “ 義口“上，…3 ‘ 
Mr D.H. Kelley, Manager • Financial S y s t e m s • u r r«l. 920-2a/148/93/ALo 
Hr W.N. Kong, Customer Relations Manager 
Mr C.M. Chan, Revenue Security Manager 
W I thru* Mr Simon Chan SF^ 
f I Project Leader - Systems Development 
I Senior Systems Analyst - Systems Support y®«r rrf. 似 
I tulifaei CISS - Re-schedule of Meetings 
I Please be informed that, due to unavailability of meeting room, the 
I last 4 meetings have been re-scheduled as follows: 
I Original 
Meeting Date Process Re-scheduled 
I 19 03/05/93 Audit Inspection of Application 08/05/93 
I 20 06/05/93 Generate Job Management Reports 05/05/93 
I Generate Statistics Reports 
I Provide Online Workload Reports 
I 21 10/05/93 Request Service Charge 12/05/93 
I Print Service Bill 
I 22 13/05/93 To be determined 15/05/93 
I A. LO 
I Senior Systems Analyst - Systems Support 
I ALo:ss :19 65s 
I c.c. Senior S t a f f Auditor - EDP 
I Mr A . LO 
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understanding for testing and acceptance. T h e requirements should 
be documented and fixed. 
2. Review the project schedule 
With the better understanding of user r e q u i r e m e n t s now, it is much 
easier to come up with a good p r o j e c t e s t i m a t i o n . The project 
schedule should be revised and get the b u y - i n of all parties, 
including the users and top management. This helps to remove the 
distrust and communication barrier among d i f f e r e n t parties, and keep 
the project team in focus to meet the d e a d l i n e . 
In project estimation, many project m a n a g e m e n t experts recommend a 
top down and then bottom up approach. ^ ^ T h e traditional top down 
approach set up schedule in the the following pattern: 
• Top management/end users set a 'must have' deadline. 
• Project managers and team leaders finds the schedule very 
aggressive, but work out a task plan s q u e e z i n g out all buffer time 
and factoring in overtime when n e c e s s a r y to meet the deadline. 
Top management treats this as a commitment that the deadline can 
be achieved. 
• 'Doers' do not believe the tasks can be c o m p l e t e within the given 
time, but just that they are forced to accept 
• project delay 
This approach may work if the environment is well structured and 
stable, and the project managers understand all the tasks involved. 
However these assumptions may no longer hold as both computer 
« 
. 6 WITTEN, Neal, IBM Project Scheduling Planning G u i d e 
7 HAMBURGER, D. "Project Kick-off: Getting the project off on the right 
foot" International Journal of Project M a n a g e m e n t , Vol 10 No 2, May 
1992, pp 115-122. 
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technology and business world are changing much faster than in the 
older days. 
With the top down and bottom up approach, a work breakdown structure 
is developed top down given the project o b j e c t i v e s and approach. Then 
a project schedule planning session is h e l d to review with owners of 
the tasks on the high-level plan to revise the estimates and 
dependencies. The revised plan is presented to management and workers 
as commitments. In this way, the estimation is much more realistic 
and the task owners feel more ownership to complete the task on time. 
3. Implement Project Management Methodology 
According to the Capability Maturity Model for Software by Software 
Engineering Institute at the Carnegie M e l l o n University, structured 
project planning methodology is basic to all software development 
shops. It defines process maturity having five stages, with project 
management methodology at the second stage, just beyond the 
elementary *Initial' stage.® 
A structured project management methodology will help to guide and 
remind the project manager throughout the life cycle of the project. 
4. Form one project team, ie put developer, system support, and users 
all under one project control. This will k e e p the project team in 
focus to work towards a common goal as well as improve intra-team 
• 
8 WATTS, Humphrey S., Managing the Software Process, Addison-Wesley 
Publishing Co, 1989. 
WEBER, Charles V, PAULK, Mark C, WISE, C y n t h i a , WITHEY, James V, Key 
Practices of the Capability Maturity M o d e l , Software Engineering 
Institute, 1991. 
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communication. Team b u i l d i n g may also be required to foster team 
spirit and resolve any conflicts. 
5. Training on computer p r o j e c t management for user and top m a n a g e m e n t 
team. 
For the users to e f f e c t i v e l y work on a computer project t e a m , it is 
w i s e to pass them through a m e t h o d o l o g y so that they can both be 
effective on the job, and also appreciate the work of their 
counterpart in the c o m p u t e r d e p a r t m e n t . 
It also is to the benefit of both the management and the p r o j e c t team 
to brief the top management on computer project management. This 
helps to set their expectations on what they can expect to see in 
different phases of the project, and what they should do for the 
project. Together with a well structured project review m e c h a n i s m , 
this helps to improve communication. 
6. Commitment from user executives 
To ensure successful implementation, it is necessary to get end user 
management to be on the Dragon team. This will help to foster users' 
sense of ownership in the system and improve communication. 
7. Plan for Documentation 
When a project is behind schedule, it is usually the d o c u m e n t a t i o n 
that suffers. However Louis Fried has made a strong statement that 
"if it is not documented, it doesn't exist".‘ The basic p u r p o s e of 
creating documentation is to c o m m u n i c a t e information. As long as 
information is retained in one's h e a d , it is vulnerable to loss. 
• 
‘ FRI E D , Louis. "The Rules of Project M a n a g e m e n t " , Information Systems 
. M a n a g e m e n t , Summer 1992, pp 71-74. 
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In fact the d o c u m e n t a t i o n of the Dragon system such as dataflow 
d i a g r a m s , data models are not well prepared. These will become 
maintenance problem as the third party developers leave when the 
contract of the project ends. 
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參 
Package Implementation in g e n e r a l 
There are a lot of project management books and journals on the market. 
However the project methodologies presented apply mainly for application 
development. Few have a structured method s p e c i f i c a l l y for implementing 
software packages. Although many concepts on project tracking, 
communications, and planning may still apply, when applied to an package 
implementation scenario there are some special considerations that one 
must be aware of: 
• Typically there is a binding contract to set in advance the project 
target deadline before detailed analysis. This may become a project 
schedule problem as we see in Dragon‘s case. 
• Instead of the traditional two party s c e n a r i o involving only user 
department and the in-house application t e a m , the project manager 
also need to manage the third party v e n d o r people. 
• The vendor teams may be on remote locations, 
• The objectives of the vendor team may b e q u i t e different from the 
users and application team. Vendor team wants to complete the job 
on time, within budget, and with minimal changes. They prefer to 
strictly follow what the contract says. Users and application team 
want to have systems that meet their business requirements. 
• The methodology for application d e v e l o p m e n t and project management 
used by vendor and the package buyer may be quite different. It is 
highly probable that they have d i f f e r e n t quality, documentation, 
naming standards, etc. 
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The following provide some guidelines as suggested by project m a n a g e m e n t 
experts as well as lessons we learn from the case study: 
1. Apply same level of review and control as in custom made software 
development projects. 
As stated by Grupe and Symonds, although implementing a computer 
package may mean less design and p r o g r a m m i n g work, it should also b e 
subject to the same level of review and control as in custom made 
softwares.1。 They suggested to u s e development life cycle as a 
framework, namely information p l a n n i n g , system analysis and d e s i g n , 
system implementation, and m a i n t e n a n c e and support. Special 
considerations are to be taken for p a c k a g e implementation. 
. P a c k a g e selected should agree w i t h the information system plan. 
Furthermore, in general the system should require less than 20% 
modification, or else re-development may be a better approach. 
. A n a l y s t s should help users to p r i o r i t i z e user requirements to 
avoid spending valuable time in package modification for low 
priority functions. They should also help identify areas that 
users may easily overlook such as interfaces with existing 
systems to plan for implementation. 
. I m p l e m e n t a t i o n effort for p a c k a g e is no less than custom made 
softwares. Similar tasks and control mechanism are required. 
• For maintenance, the change control still needs to be enforced 
in addition to handling software vendors and package source 
codes, 
« 
2. More Detailed Project Estimation 
10 grupe, Fritz H and SYMONDS, Mark L , "Integrating Commercial Software 
Packages", Information Systems M a n a g e m e n t Fall 1992, pp 33-40. 
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•y 
For package implementation, t h e r e are times where the p a c k a g e cannot 
fully satisfy the r e q u i r e m e n t s . Estimation on the time required to 
enhance or modify the system to m a k e up for the shortfall h a v e to rely 
on the software v e n d o r . H e n c e it is very important to identify as 
much as possible the full list of modifications needed, and then apply 
the top down and b o t t o m u p approach to come up with a d e t a i l e d 
estimation. This helps to make a better project schedule, and 
formulate a common u n d e r s t a n d i n g between the vendor and b u y e r on the 
extent of work. 
In fact, project estimation is a continuous process during its life 
cycle. The project manager should revise his estimate as the project 
progresses to reflect the a c t u a l picture of the project outlook. To 
quote, "failure is often not so much in project management as it is 
the failure to c o m m u n i c a t e the risks and quality of estimates to 
senior management•^^ 
3. Close control on Third Party C o n t r a c t o r 
It is not uncommon for the p a c k a g e vendor to hire a third party 
contractor to modify the p a c k a g e for them. This is especially true 
in Hong Kong where most packages are from abroad, and the local 
support is minimal. It is even more difficult to control when the 
contractor is in overseas. A lot of projects have significant 
slippage in a situation like this. 
« 
“ F R I E D , Louis. "The Rules of Project Management", Information Systems 
•. Management, Summer 1992, pp 71-74. 
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Hidaka in IBM J a p a n h a s s u g g e s t e d a m e t h o d o l o g y w h i c h h e has a p p l i e d 
in many occasions w i t h success. ^^ W h e n the c o n t r a c t o r is at a r e m o t e 
location, it is v e r y d i f f i c u l t to k n o w of a p r o b l e m b e f o r e it is too 
late. Even when the p r o b l e m is k n o w n , it is d i f f i c u l t to take q u i c k 
actions. In view o f this, h e s u g g e s t e d three m e t h o d s : p r e v e n t i v e 
management, p r o b l e m s o l v i n g m a n a g e m e n t , and m a n a g e m e n t t h r o u g h 
visualization. 
a. Preventive m a n a g e m e n t : T h e p r o j e c t manager should a n a l y z e each 
activity c a r e f u l l y , and a n t i c i p a t e any areas of d i f f i c u l t y . A 
counter-plan s h o u l d then b e m a d e for t h e s e d i f f i c u l t i e s to 
prepare for any s u r p r i s e s . The c o u n t e r - p l a n may b e 
reinforcements o f skill and r e s o u r c e s to o v e r c o m e any p r o b l e m , 
or plan for a l t e r n a t i v e s and c o n t i n g e n c i e s for w o r s t cases. 
b. Problem solving m a n a g e m e n t : T h e r e are always p r o b l e m s coming u p 
which one cannot p r e d i c t . H e n c e t h e project m a n a g e r should b e 
mentally be r e a d y , b e d e t e r m i n e d to d r i v e for s o l u t i o n , and b e 
prepared to r e - s c h e d u l e d y n a m i c a l l y to s q u e e z e out b u f f e r s , add 
more resources, and p e r f o r m c r i t i c a l path a n a l y s i s . 
c. Management t h r o u g h V i s u a l i z a t i o n : The aim is to 丨visualize, the 
status of the p r o j e c t at a r e m o t e site. T h e p r o j e c t m a n a g e r 
should define w h a t to v i s u a l i z e , how to v i s u a l i z e , establish 
mutual u n d e r s t a n d i n g with t h e c o n t r a c t o r , and establish g o o d 
relationship w i t h them. 
In addition to this list, the s u g g e s t i o n s made for the D r a g o n p r o j e c t 
above also apply for p a c k a g e i m p l e m e n t a t i o n in g e n e r a l . 
12 HIDAKA, N., "Project M a n a g e m e n t w i t h P a r t i c u l a r E m p h a s i s on u s i n g 




The recommendations and references p r e s e n t e d in this p a p e r provide a very 
good framework to properly manage a software package implementation. In 
fact some of them were recently applied in the D r a g o n project with 
positive results. 
However the list is not intended to be exhaustive. As one goes on to get 
involved in more software implementation p r o j e c t s , o t h e r guidelines and 
rules of thumb may be found to add on this list. It is h o p e d that through 
more experience sharing, the art of project management can be improved 
so that huge sum of money can be saved from project failures. 
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